FIGURE 1. Difference plot comparing urine 5-hydroxyindole-acetic acid (HIAA) results for 39 patients by the ASTED method with the manual solvent extraction high-performance liquid chromatography procedure. SD=standard deviation.
Methods for the measurement of 5-hydroxyindole-acetic acid (HIAA) in urine by highperformance liquid chromatography (HPLC) require a pre-extraction stage, which has not been automated. As well as automated sampling, the Gilson ASTED XL system (Anachem, Luton, Beds, UK) provides online extraction and concentration utilizing a trace enrichment cartridge (TEC) packed with an appropriate extractant. Sample preparation columns packed with an anion exchange resin, Isolute SAX (Jones Chromatography Ltd, Hengoed, Mid-Glamorgan, Wales), have been shown to be useful for the manual pre-extraction of urine for HPLC assay of HIAA. 1 The aim of this study was to investigate the suitability of Isolute SAX as a TEC packing, in an automated modi®cation of an established HPLC assay. 1
MATERIALS AND METHODS
Twenty-four-hour urine specimens for HIAA measurement were collected into plastic containers containing 50 mL of glacial acetic acid, and after measuring the volume, 50 mL aliquots of the urine were stored at 4 8C for up to 7 days before assay. The TEC was packed with Isolute SAX bulk resin by suspending 80 mg in methanol and pouring it into the TEC while under suction. The ASTED system was programmed to carry out the following steps:
(a) Condition the TEC by washing with 500 mL methanol followed by 1 mL water. (b) Dilute 1 mL sample, control or working standard (HIAA, 100 mmol/L in 0´1 mol/L HCl) and 3 mL working internal standard (5-hydroxyindole-2-carboxylic acid, 56 mmol/L in 0.02 mol/L HCl) with 400 mL sodium acetate buffer 0´1 mol/L, pH 5´0. 
RESULTS AND DISCUSSION
Under the conditions described above, the retention times of HIAA and internal standard were approximately 7 and 10 min, respectively, and in urine specimens the peaks were clearly distinguishable. A run time of 15 min was found to be satisfactory, in that no peaks occurred after this time.
There was good agreement with the comparison method (y=1´024x70.649, r=0´96, number of pairs=39, range 7±84 mmol/24 h), and a difference plot indicated that there was no obvious bias relative to the comparison method (see Fig. 1 ). When nine specimens obtained from UK NEQAS for Urinary Catecholamines and Metabolites (UK NEQAS, Wolfson EQA Laboratory, Birmingham, UK) were compared, the results were within acceptable limits. Withinbatch precision was determined using two urine specimens, with mean values of 14.8 mmol/L and 94´7mmol/L. The respective coef®cients of variation were 6´1% (n=20) and 4´2% (n=15) and were similar to the quoted ®gures for the manual extraction method (5´2% at a level of 38´3 mmol/L and 4´1% at 98´3 mmol/L). 1 Between-batch precision was investigated in two ways, ®rstly by running two batches of 25 paired specimens (range 9´7±94.8, mean 23´1 mmol/L), which gave a CV of 11´3%, and secondly by using a Bio-Rad urine control (Bio-Rad Laboratories Ltd, Hemel Hempstead, Herts, UK) assayed in 11 separate batches. CV for this was 10´1% at a concentration of 84´5 mmol/L, compared with 8´4% (mean 28 mmol/L) and 5´2% (mean 89 mmol/L) claimed for the manual extraction procedure. 1 The proposed method was linear up to 200 mmol/L, with a lower detection limit of 5 mmol/L. Specimens with values higher than 200 mmol/L would require dilution with water before assay. Average recovery was determined as 94´3%, by assaying a urine specimen spiked with varying amounts of HIAA.
On the basis of the agreement with the comparison method the same reference range of 550 mmol/24 h has been adopted and is in line with the upper limits of reference ranges for HPLC methods reported in the literature, which vary from 26 mmol/24 h to 54 mmol/24 h. 3 This method provides an easy, automated procedure for the determination of urine HIAA, given the availability of the ASTED equipment. Like the authors of the original method on which this modi®cation is based, we have not so far been aware of any drug interferences, and results generally correlated well with the comparison HPLC method involving solvent extraction and uorimetric detection.
